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DESCRIPTION 

ELECTRONIC DEVICE, INPUT DEVICE AND MOBILE ELECTRONIC DEVICE 

PROVIDED WITH THE SAME 

5 

. <Technical Field> 

The present invention relates to an electronic device including an 
operating unit, and a displaying unit for executing a display corresponding to the 
operation of the operating unit. 
'^O Also, the present invention relates to an input device capable of 

executing various operations such as scroll, cursor movement, icon selection, 
and the like of various information that are displayed on a display portion, and a 
mobile electronic device equipped with the input device such as a cellular 
phone, a mobile information terminal, a remote control device, or the like. 

15 

<Background Art> 

In the mobile electronic device such as the mobile phone device, or the 
like, the direction operation key used to execute a selection of menu Items 
displayed on the display portion, etc., for example, is provided. Also, the 

20 direction operation key is used to execute the operation in response to the 

contents displayed on the display portion, for example, to change an area of a 
map displayed when the user executes a map search. The key in which the 
switch is arranged in four directions on the upper/lower and right/left sides 
respectively is most popular as such direction operation key. In addition, 

25 various types of keys such as the roller type used to select, scroll, or the like the 
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display contents by turning tlie k&y, the stick type, and the like are known (see 

Patent Literature 1 ). 

The display contents on the display portion are displayed by arranging 
the icons indicating respective menu items in four directions on the upper/lower 
and right/ieft sides in response to the operable directions of the direction 
operation key or moving (scrolling) the screen display longitudinally and laterally, 
for example. Also, the direction operation key is easy to operate because this 
key is provided in the position in which such key can be operated with the 
thumb of one liand. 

As the mobile electronic device such as the cellular phone, or the like, 
the device equipped with the operation portion to which various keys for 
inputting the information are provided and the display portion for displaying 
various input information in answer to the key operation of this operation portion 
is known. 

Also, as the display portion, the display constnjcted to select the 
desired item among various menu items, and the like in answer to the key 
operation of the operation portion and display the selected item is known. 
Meanwhile, as the operation portion to which such key operation is applied, for 
example, the device constructed to have the direction operation key used to 
select the menu items, the decision button used to define the selected content, 
and the like (this device is refen-ed to as an "input device" hereinafter) is also 
known. 

The direction operation key in such input device is used to execute the 
operation in response to the contents displayed on the display portion, for 
example, to move/change an area on a map displayed when the map is 



searched, or the like. Also, as such direction operation l<ey, the key in which 
four switches are arranged equiahgularly in four directions on the upper/lower 
and right/left sides respectively is popular. In addition, the keys having various 
shapes and configurations such as the roller type used to select or scroll the 
display contents displayed on the display portion by executing a turning 
operation In the circumferential direction, the stick type, and the like are known. 

In contrast, as the decision button, the button arranged in the center 
portion of the direction operation key, the button arranged in a separate position 
dilTerent from the direction operation key, and the like are known (see Patent 
Literature 2, for example). 

By the way, as the method of displaying various information on the 
display portion, for example, the method of arranging the icons indicating 
respective menu items in four directions on the upper/lower and right/left sides 
to con-espond to the operation positions of the direction operation key, the 
method of moving (scrolling) the screen display longitudinally and laterally to 
display the information, and the iike are known. Also, since the direction 
operation key is provided in a predetermined position such that it can be 
operated with the thumb of one hand, such key Is easy to operate. 
(Patent Literature 1 ) JP-A-1 1-1 94872 
(Patent Literature 2) JP-A-2001-331253 (Fig.2, Fig.6) 

<Disclosure of the lnvention> 

However, in the mobile electnanic device in the prior art, the operating 
direction of the direction operation key is restricted. Hence, when the display 
contents on the display portion and the operable directions of the direction 



operation key do not agree wfth each other, e.g.. the complicated operations are 
required, or the like, the operating direction of the direction operation key must 
be changed or simplified with regard to the display contents. Therefore, in the 
mobile electronic device in the prior art, sometimes the operating direction and 
5 the display contents do not agree with each other or the operating direction and 
a change of the display contents following upon the operation are not linked 
together. 

The present invention has been made in view of the above 
circumstances in the prior art, and aims at providing an electronic device that 
1 0 can be operated as imagined while checking the display contents because the 
display contents on a displaying unit and an operation of an operating unit are 
linked together. 

An electronic device of the present Invention includes an operating unit; 
a displaying unit; and a controlling unit for controlling a display on the displaying 
15 unit in response to an operation of the operating unit; wherein the operating unit 
senses an operation direction and an operation speed, and the controlling unit 
changes display contents on the displaying unit based on a sensed result in 
accordance with the operation applied to the operating unit. 

According to this configuration, when the operating unit is operated, the 
20 display contents on the displaying unit are changed based on the operation 
direction and the operation speed of the operating unit, whereby the display 
contents on the displaying unit and the operation applied to the operating unit 
are linked together. Therefore, the operator can take a desired operation as 
imagined while checking the display contents. As a result, the electronic 
25 device becomes more convenient. 
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Also, In the electronic device of the present Invention, a geometrical 
shape of the display contents displayed on the displaying unit are previously 
determined to correspond with operable directions of the displaying unit. 
According to this configuration, for example, in case a plurality of icons 
displayed on the displaying unit are an-ange circularly, the display contents can 
be changed by operating the operating unit to draw a circle such that a position 
of an icon is moved as imagined. 

Also, in the electronic device of the present invention, the controlling 
unit changes the display contents displayed on the displaying unit so that a 
changing direction of the display contents displayed on the displaying unit at 
least partially con-esponds with a direction of the operation applied to the 
operating unit. According to this configuration, for example, when an image of 
an analog clock is displayed on the displaying unit, the display contents can be 
changed by operating the operating unit to draw a circle such that a hand of a 
clock is turned as imagined. 

Also, in the electronic device of the present invention, the controlling 
unit changes the display contents on the displaying unit at a speed that is 
corresponded to a speed of the operation applied to the operating unit. 
According to this configuration, for example, when the operating unit is operated 
quickly, the display contents on the displaying unit are also changed quickly 
Therefore, the operator can take the desired operation as imagined while 
checking the display contents. As a result, the electronic device becomes 
further convenient. 

Also, in the electronic device of the present invention, a function of 
changing the display contents by the operation of the operating unit is switched 



in response to the display contents on the displaying unit. According to this 
configuration, the controlling unit can fulfill a function, which deals with the 
display contents on the displaying unit, out of a plurality of functions provided to 
the operating unit in such a manner that, for example, when texts are displayed 
on the displaying unit, the controlling unit changes the display contents to 
display an continuation of the texts and, for example, when a map image is 
displayed on the displaying unit, the controlling unit enlarges/reduces the map 
display. 

Also, in the electronic device of the present invention, the controlling 
unit scrolls the display contents on the displaying unit in response to the 
operation direction and the operation speed of the operating unit. According to 
this configuration, the display contents on the displaying unit can be scrolled in 
the way the operator wants. 

Also, in the electronic device of the present invention, the controlling 
unit enlarges the display contents on the displaying unit when the operating unit 
is operated in one direction, and scales down the display contents on the 
displaying unit when the operating unit is operated in other direction. 
According to this configuration, the display contents on the displaying unit can 
be enlarged and reduced as imagined. 

Also, in the electronic device of the present invention, the operating unit 
senses the operation direction by sensing a pressure. According to this 
configuration, the operating unit can be operated easily with a single finger. 

Also. In the electronic device of the present invention, the operating unit 
senses the operation position every predetermined time in response to a tracing 
operation, and calculates the operation direction and the operation speed. 



According to this configuration, there is no need to provide sliding members and 
mechanism. Therefore, wear and tear of the parts can be reduced and thus 
the long-lived operating portion can be provided. 

In addition, the electronic device of the present invention, the operating 
5 unit has an annular operation button, and senses the operation direction and 
the operation speed in response to a circular tracing operation. According to 
this configuration, the display contents on the displaying unit can be changed to 
link with the circular tracing operation. 

Also, in the input device provided to the mobile electronic device in the 
1 0 prior art, the number of the direction operation button and the operating 
direction are restricted. Hence, in case the complicated operations are 
required, or the like, the display contents on the display portion must be 
simplified or the operating direction must be changed. For example, when the 
user wishes to rotate the display contents on the display portion, the rotation 
15 input must be "converted" into the lateral input, or the like because there Is no 
device that can handle the rotation Input. 

Therefore, since either the display contents displayed on the display 
portion are restricted or the menu structure is hierarchized into many layers, the 
displaying process required for the display portion or the operation of the 
20 operation button, or the like becomes complicated. Otherwise, since the 

display contents displayed on the display portion are too dissociated from the 
operating image of the direction operation button and thus the con-elation 
between the operating button and the display contents is weakened, it is hard to 
link the button to the display contents or the button and the display contents are 
25 not linked together. 
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The present invention has been made in view of the above 
circumstances in the prior art, and aims at providing an input device and a 
mobile electronic device capable of inputting the information in various modes 
not to impose a limitation on the display contents on the display device, and 
also capable of executing an inputting operation with the thumb of one hand, or 
the \ike in a way that is linked with the display contents. 

An input device of the present invention includes a substantially circular 
center button provided in a center portion; and a plurality of peripheral buttons 
arranged In multiple- concentrically on an outer side to surround the center 
button; wherein the center button and the peripheral buttons are an^anged within 
an area that can be covered with a finger of a fixed hand. 

According to this configuration, the center button composed of the 
decision button and the peripheral buttons composed of the first and second 
operation buttons are constructed within an area that is covered with a finger of 
the fixed hand, for example. Therefore^ the defining operation equivalent to 
the prior art and the operation in the upward/downward and rightward/leftward 
directions can be handled with one hand while using the decision button and 
any one of the operation buttons, and in addition infonnation input can be 
handled with the operation of one hand in various modes by using the other 
operation button. 

Also, in the input device of the present invention, a physical clearance 
to avoid a wrong operation of another peripheral button when one peripheral 
button is operated is provided between the peripheral buttons respectively. 

According to this configuration, the clearance is ensured. Therefore, 
when any button is operated, such button does not touch other button or the 
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operation of other button can be prevented even though such button touches 
other button, and thus the wrong operation of the button can be prevented. 

Also, in the Input device of the present invention, the peripheral buttons 
have a different operating load to each other. 

According to this configuration, when any peripheral button is operated, 
a difference of a operating feeling is caused. Therefore, such a trouble that 
another peripheral button is operated wrongly can be prevented based on a 
feeling of the operating finger not to especially depend on operator's eyesight, 
and a smooth button operation can be realized. 

Also, in the input device of the present invention, the center button and 
the peripheral buttons are coupled via an elastic body with a buffering function. 

According to this configuration, when any operation button is operated, 
the transfer of that operation to other operation button can be suppressed to the 
lowest minimum, and in tum the wrong operation of the button can be 
prevented. 

Also, in the input device of the present invention, the peripheral buttons 
are held on a part of the elastic body 

According to this configuration, a clearance can be formed between 
respective buttons and the switches that are turned ON/OF by this pushing 
operation, and an operation stroke for the button pushing operation can be 
ensured. 

Also, in the input device of the present invention the peripheral buttons 
are fonned by a different peculiar surface shape and or a different peculiar 
material to each other. 

According to this configuration, when either of the peripheral buttons is 
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operated, it can be discriminated which operation button is pushed down, based 
on a feeling of the operating finger independently of operator's eyesight, or the 
Irl^e. Therefore, the wrong operation of another peripheral button can be 
prevented and the button operation made by the touch-typing can be facilitated. 

Also, in the input device of the present invention, the peripheral buttons 
perform an input of information independently separately from the center button. 

According to this configuration, in the mobile electronic device having 
the displaying unit, the controlling unit, and the like, when the center button is 
constructed by the decision button and the peripheral buttons are constructed 
by the operation button used to select the menu item, and the like, the selected 
item displayed on the displaying unit can be switched only by the operation 
button not to operate the decision button. Therefore, a menu stmcture can be 
simplified. 

Also, in the input device of the present invention, the peripheral buttons 
include a first operation button and a second operation button, and one of the 
first operation button and the second operation button has a convex surface 
shape and the other has a concave surface shape. 

According to this configuration, when one operation button is operated, 
the touch of the finger to other operation button can be suppressed to the 
lowest minimum, and in turn the wrong operation of the button can be 
prevented. 

A mobile electronic device of the present invention includes the input 
device as above described; a displaying unit for displaying information input by 
the input device; and a controlling unit for controlling a display on the displaying 
unit in response to an operation of each button provided to the input device; 
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wherein the input device has a function of sensing whether or not the operation 
of each button Is present and sensing an operation direction and an operation 
speed, and the controlling unit has a function of changing display contents on 
the displaying unit based on a sensed result to link with the operation of each 
button. 

According to this configuration, it is feasible to accomplish the mobile 
electronic device having the input device which can handle the defining 
operation equivalent to the prior art and the operation in the upward/downward 
and rightward/ leftward directions with one hand while using the decision button 
and any one of the operation buttons and in addition can handled the 
information input with the operation of one hand in various modes by using the 
other operation button. 

<Brief Description of the Drawings> 

FIG.1 is a plan view showing a schematic configuration of a mobile 
phone device to explain a first embodiment of the present invention, 

FIG.2 is a block diagram explaining functions of respective constituent 
elements that the mobile phone device of the present embodiment has, 

FIG.3 is a view explaining a configuration of a second operation button, 

FIG.4 is a view showing a display example on a display portion to 
explain an operation of the second operation button in the first embodiment, 

^ FIG. 5 is a view showing a map to explain an operation of the second 
operation button in a second embodiment, 

FIG.6 is a plan view showing a schematic configuration of a mobile 
phone device according to the embodiment of the present invention, 



FIG.7 is a sectional view showing a pertinent configuration of an input 
device of the mobile phone device according to the embodiment of the present 
invention, 

FIG.8 is a view showing operation procedures of inputting characters in 
the mobile phone device according to the embodiment of the present invention, 
wherein (A) is an explanatory view showing display contents on the display 
portion while character inputting, (B) is an explanatory view showing display 
contents in a kanji conversion made by a first operation button, and (C) Is an 
explanatory view showing display contents in a spare candidate selection made 
by the second operation button, and 

FIG.9 is a view showing operations in the mobile phone device 
according to the embodiment of the present Invention, wherein (A) is an 
explanatory view showing an operation in the kanji conversion made by a first 
operation button, and (B) is an explanatory view showing an operation in the 
spare candidate selection made by the second operation button. 

In above Figures, a reference numeral 1 denotes a main body, 2 
display portion. 3 direction operation key, 4 second operation key, 5 center key, 
6 control portion, 11 conductor member, 12 resistor member, 13 operation 
button, 15 key control portion, 21 submenu, 201, 202. 203, 204 display area, 1 
main body, 2 display portion, 3 first operation button (peripheral button). 31 
direction switch, 32 first operation key, 4 second operation button (peripheral 
button), 41 pressure-sensitive operating device, 42 second operation key, 5 
decision button (center button). 51 decision switch, 52 decision key, 6 rubber 
sheet, 61 four-way projection, 62 pushing point, 63 center projection, 64 buffer 
structure, and 10 substrate. 



<Best Mode for Carrying Out the lnventron> 
(First Embodiment) 

FIG.1 is a plan view showing a schematic configuration of a mobile 
phone device to explain a first embodiment of the present invention. As shown 
in FIG.1, in the mobile phone device of the present embodiment, a display 
portion 2 for displaying information, a first operation button (direction operation 
key) 3 that can be operated in four directions on the upper/lower and right/left 
sides, a second operation button (peripheral button) 4 for sensing an operation 
position and an operation direction based on its tracing operation to output an 
operation signal, a center key 5 used to define the selected menu item, and the 
like, and a control portion 6 (not shown) for changing the display contents on 
the display portion 2 based on the operation signal are provided to a main body 
1. Here, the display portion 2 corresponds to an example of a displaying unit 
in claims, the second operation key 4 corresponds to an example of an 
operating unit, and the control portion 6 corresponds to an example of a 
controlling unit are provided to a main body 1. 

The annular first operation button 3 is provided to the main body 1. 
The annular second operation button 4 is provided on the inner peripheral side 
of the first operation button 3. The center key 5 is provided on the inner 
peripheral side of the second operation button 4. In the present embodiment, 
the center key 5, the second operation button 4, and the first operation button 3 
are arranged concentrically. 

FIG,2 is a block diagram explaining functions of respective constituent 
elements that the mobile phone device of the present embodiment has. 



The first operation button 3 is the operation key in which a switch is 
provided to areas located under four operating points on the upper/lower and 
right/left sides respectively and which moves a cursor displayed on the display 
portion 2 longitudinally and laterally or moves a display on the display portion 2 
in either of the upper/lower and right/left directions. The first operation button 3, 
when pushed down, outputs the operation signal to the control portion 6. 

The second operation button 4 is a pressure-sensitive operating device 
provided onto a substrate (not shown), and senses the operation position and 
the operation direction and outputs the operation signal to the control portion 6 
when a tracing operation is applied by the operator's finger that touches this 
button. In this case, the "tracing operation" signifies an operation that shifts a 
pushing position while pushing down the button. In this example. It is 
supposed that the second operation button 4 senses either of the clockwise 
direction and the anticlockwise direction as the operation direction. A detailed 
structure of the second operation button 4 will be described later. 

The center key 5 Is pushed to define the selected menu item, or the like, 
and outputs the operation signal to the control portion 6 when pushed down. 

The display portion 2 displays stored Information such as a menu 
indicating the service contents, a submenu consisting of plural menu items 
contained in each menu item, etc. and received Infomnation based on the 
command from the control portion 6. 

The control portion 6 executes a display control of the display portion 2, 
based on the operation signal accepted from the first operation button 3, the 
second operation button 4, and the center key 5. The control portion 6 
changes the display on the display portion 2 when the first operation button 3, 
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the second operation button 4, or the center key 5 is operated, in particular, 
when the second operation button 4 is operated, the control portion 6 changes 
the display on the display portion 2 in response to its operation direction and its 
operation speed. Also, in the case where a plurality of functions are allocated 
to the second operation button 4. the control portion 6 switches the function of 
the second operation button 4 in response to the display contents on the display 
portion 2 when the second operation button 4 accepts the tracing operation. 
FIG.3 is a view explaining a configuration of the second operation 

button. 

The second operation button 4 is constructed roughly by an annular 
planar conductor member 11 , an annular planar resistor member 12 provided 
onto the conductor member 11 , and an annular planar operation button 13 as 
an operation member provided onto the resistor member 12 to project its outer 
periphery upward, and is connected to a key control portion 15 via a conductor 
wire. The conductor member 11 is connected to the key control portion 15 via 
a conductor wire 14. Also, the resistor member 12 is connected to the key 
control portion 1 5 via four analog switches SW1 to SW4 and conductor wires 
connected these analog switches SW1 to SW4 respectively, in this case, the 
analog switches SW1 to SW4 are provided on an outer periphery of the resistor 
member 12 at equal intervals. Also, the analog switches SW1 and SW2 are 
provided in positions that oppose to each other and similariy the analog 
switches SW3 and SW4 are provided in positions that oppose to each other. 

The key control portion 15 calculates a pushed position of the operation 
button 1 3 and a changing speed of the pushed position based on a voltage 
value generated in the resistor member 12 during the operation, and senses the 



operation direction and the operation speed of the operation button 13, 

When any portion of the operation button 13, e.g., a position 16, is 
pushed down, the resistor member 12 receives pressure at a point 17 
con-espondlng to this position 16 and then the point 17 of the resistor member 
1 2 comes into contact with a point 1 8 of the conductor member 11. At this time, 
a current is supplied to the key control portion 15 from the switches SWi, SW3 
via the resistor member 12, the conductor member 11 . and the conductor wire 
14, and respective voltage values between the switches SW1 to SW4 are 
A/D-converted by the key control portion 15 and calculated. A voltage value 
between the analog switches SWI and SW2 and a voltage value between the 
analog switches SW3 and SW4 are different in response to positions of the 
contact points 17, 18. Therefore, the key control portion 16 senses a 
pushed-position indicating direction 19 indicating which position of the operation 
button 13 was pushed down, based on the calculated voltage values between 
the switches. In this case, the pushed-position indicating direction 19 unit the 
direction that points at the position 16 of the operation button 13 from the center 
of the second operation button 4. 

When the position 16 of the operation button 13 Is pushed down and 
then the pushed position is changed (traced) clockwise, for example, while 
pushing down this operation button 13, the pushed-position indicating direction 
19 is similarly changed following upon a change of the pushed position. As a 
result, the key control portion 15 can calculate a changing direction 20 of the 
pushed-position Indicating direction 19 and a changing speed by sensing the 
operation position every predetermined time period, and can sense the 
operation direction (either of the clockwise direction and the anticlockwise 



direction) and the operation speed of the operation button 13, 

An operation taken when a hierarchical menu is displayed on the 
display portion 2 and then operated by the second operation button 4 will be 
explained hereunder. Here, an example of an operation taken to select a 
menu item from a lower menu (submenu) when an upper menu is displayed on 
a hierarchical menu In which each Item of the menu contains further menus is 
illustrated. FIG.4 is a view showing a display example on the display portion to 
explain an operation of the second operation button In the first embodiment. 
FIG.4(a) shows a display example of a menu screen in which nine menu items 
are arranged an 3x3 matrix, and FIG.4(b) shows a display example of a menu 
screen in which submenus of one menu item are displayed. 

As shown fn FIG.4(a), a menu screen on which nine menu Items such 
as '•mode 1", "mode 2", "mode 3", "screen & custom", "mail", "shortcut 1", 
"accessory", and "shortcut 2" are arranged is displayed on the display portion 2. 
When the operator of the mobile phone device operates the first operation 
button 3 In a predetermined direction, a cursor is moved to "mode 3" on the 
display portion 2 by the command of the control portion 6. When the operator 
pushes a surface of the second operation button 4 in this situation, the control 
portion 6 causes the display portion 2 to display a menu screen containing a 
submenu 21 that consists of respective items of "game", "photo", "phone book", 
and "map" shown in FIG.4(b). Here, since geometrical shapes of the display 
contents displayed on the display portion 2 are determined previously to 
conform to the operable direction of the second operation button 4, the 
submenu 21 is arranged such that respective items constitute an elliptic shape. 
Then, when the operator traces clockwise the surface of the second 



operation button 4, the display portion 2 changes a display based on the 
command of the control portion 6 such that an alignment of respective items of 
the submenu 21 is changed clockwise. More particularly, when the operator 
traces clockwise the surface of the second operation button 4, the Item 
positioned on the submenu 21 displayed on the display portion 2 is changed 
sequentially like "game"-^"map"^>hone book"->"photo" to cooperate with the 
operation direction and the operation speed of the tracing operation applied to 
the second operation button 4. In other words, when the menu items arranged 
like the geometrical shape constituting an elliptic shape are displayed on the 
display portion 2. the operator can change the display as imagined by executing 
the circular tracing operation in the direction along the annular shape of the 
second operation button 4. In this case, the display may be changed in such a 
manner that, when the operator traces the second operation button 4, a cursor 
moves in each item of the submenu 21 , 

Also, a changing speed of the display on the display portion 2 is linked 
with the operation speed of the second operation button 4. That Is, the display 
on the display portion 2 is changed slowly when the operator traces the second 
operation button 4 slowly, and conversely the display on the display portion 2 is 
changed quickly when the operator traces the second operation button 4 
quickly. 

As described above, in the mobile phone device of the present 
embodiment, when a desired menu item is selected by the first operation button 
3 (pointed by a cursor) and then the second operation button 4 is subject to the 
tracing operation, the key control portion 15 senses the operation direction and 
the operation speed of the tracing operation and then changes the display 



18 



contents on the display portion 2 In response to the sensed operation direction 
and the sensed operation speed. 

At this time, when the menu items, etc. of the display portion 2 are 
constructed to at least partially agree with the operation direction of the second 
operation button 4, the display contents on the display portion 2 are changed to 
answer the operation direction and the operation speed of the second operation 
button 4. Therefore, the operator can tal<e a desired operation as imagined 
while watching the display portion 2. As a result, the mobile phone device 
becomes more convenient. 

Also, in the mobile phone device in the present embodiment, the 
second operation button 4 Is amanged adjacently on the inner side of the firet 
operation button 3. Therefore, even when the second operation button 4 and 
the first operation button 3 should be operated altemately, these buttons can be 
operated only with the thumb of one hand not to change the manner of holding 
the main body 1. Here, the second operation button may be arranged 
adjacently on the outer side of the first operation button. 

Also, in the mobile phone device in the present embodiment, the 
second operation button 4 executes predetenmrned actions in reply to the 
tracing operation and does not need members and mechanism to slide. Thus, 
wear and tear of the parts can be reduced and thus the long-lived operating 
portion can be provided. 

Also, the action taken when the hierarchical menu is displayed on the 
display portion 2 and then operated by the second operation button 4 is 
explained as above. In this event, when the display contents which consist of 
a plurality of choices and whose geometrical shapes displayed on the display 
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portion are previously determined to meet the operable direction of the second 
operation button are displayed Instead of the menu and then the second 
operation button is operated, the display on the display portion may be changed 
in such a way that the changing direction of the display contents agrees with the 
operation direction. 
(Second Embodiment) 

In the first embodiment, as the example of the function of linking the 
operation of the second operation button 4 and the display contents on the 
display portion 2 together, the case where the lower submenus belonging to this 
menu item are displayed when the second operation button 4 is operated in a 
situation that a cursor is positioned on some menu Item is explained. But other 
functions can be allocated to the second operation button 4. As second and 
third embodiments, the case where the second operation button 4 has various 
functions will be explained hereunder. In this case, since respective 
constituent elements of the mobile phone devices in the respective 
embodiments to be explained hereinafter are similar to respective constituent 
elements of the mobile phone device In the first embodiment, their explanation 
will be omitted herein by afftxing the same symbols to these constituent 
elements. 

In the second embodiment, an example in which a map is displayed on 
the display portion 2 and then the display contents (map) are enlarged/reduced 
by the second operation button 4 will be explained. In this example, the case 
where a function of reducing a display range and displaying a map in detail in 
an enlarged mode (zoom up) when the tracing operation is applied clockwise to 
the second operation button 4 and also a function of enlarging a display range 
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and displaying a map in a reduced mode (zoom down) when the tracing 
operation is applied anticlockwise to the second operation button 4 are 
allocated to the second operation button 4 is illustrated. 

In the case where the contents of the selected menu item corresponds 
to a map display service, i.e.. in the contents such as a service to display the 
present position or a desired spot on a map, a service to search a route from 
the present position to user*s destination and display such route, etc., it is 
desired that a map display on the display portion 2 can be changed. For 
example, it is desired that a scale of a map should be changed in such a way 
that a map In an area not displayed is displayed by moving a display area, a 
wide area is displayed, or a desired area is enlarged and displayed in detail. In 
the mobile phone device in the present embodiment, the display area is moved 
by the first operation button 3 and also a scale of a map is changed by the 
second operation button 4. 

F1G.5 is a view showing a map to explain an operation of the second 
operation button in the second embodiment. FIG.5(a) shows a change of the 
display when the first operation button 3 is operated, and FIG.5(b) shows a 
change of the display when the second operation button 4 is operated. 

As shown in FIG.5(a), when the right side of the first operation button 3, 
for example, is pushed down in a situation that a display area 201 is being 
displayed on the display portion 2, the area displayed on the display portion 2 is 
moved rightward on the map based on the command from the control portion 6, 
and the display on the display portion 2 is changed to the contents shown in a 
display area 202. When the first operation button 3 is operated in this manner, 
the display on the display portion 2 can be changed to a display of a desired 
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map area. 

In contrast, as shown in FIG.5(b), when the tracing operation is applied 
anticlockwise to the second operation button 4 in a situation that the display 
area 201 is being displayed on the display portion 2, the area displayed on the 
display portion 2 is changed to a wide area (zoom down) based on the 
command from the control portion 6 to respond to the operation speed, and the 
display on the display portion 2 is changed to the contents shown in a display 
area 203. In this case, when the tracing operation is applied clockwise to the 
second operation button 4, an area displayed on the display portion 2 is 
reduced to respond to the operation speed and the display on the display 
portion 2 is changed to the display of the detailed map. Namely, a scale of the 
map displayed on the display portion 2 is changed quickly by tracing quickly the 
second operation button 4 whereas a scale of the map displayed on the display 
portion 2 is changed slowly by tracing slowly the second operation button 4. 

As explained above, in the mobile phone device in the present 
embodiment, since the zoom-up and zoom-down functions are allocated to the 
second operation button 4, a scale of the map display on the display portion 2 
can be changed to be linked with a tracing speed on the second operation 
button 4. Therefore, the operator can change (zoom up and zoom down) the 
map display at a desired speed. Also, the display contents can be linked with 
the operation image. As a result, the mobile phone device becomes more 
convenient. 

Also, in the mobile phone device in the present embodiment, the 
second operation button 4 is anranged adjacently on the inner side of the first 
operation button 3. Therefore, even when the second operation button 4 and 
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the first operation button 3 should be operated alternately, these buttons can be 
operated only with the thumb of one hand without change of the manner of 
holding the main body 1 . For example, when a map is displayed on the display 
portion 2, the operator first causes to display a wide area map by tracing the 
second operation button 4 anticlockwise, then causes to display a desired area 
by pushing down the first operation button 3, and then traces the second 
operation button 4 clockwise. Thus, the operator can be displayed easily a 
desired area on the map in an enlarged fashion only by the operation using the 
thumb of one hand not to change the manner of holding the main body 1 . In 
this case, the second operation button may be arranged adjacently on the outer 
side of the first operation button. 

Also, in case the mobile phone device In the present embodiment has 
an Imaging function, a zoom of the camera may be changed to cooperate with 
this operation when the second operation button 4 is subject to the tracing 
operation. 

(Third Embodiment) 

In the present embodiment, an example in which characters, etc. of the 
electronic mail, or the like are displayed on the display portion 2 and the display 
contents are moved (scrolled) by the second operation button 4 will be 
explained. In this example, the case where a function of changing the display 
contents such that the display area of characters, etc. is moved (scrolled) 
downward when traced clockwise and the display area is scrolled upward when 
traced anticlockwise is allocated to the second operation button 4 is illustrated. 
When the operator is going to read a lengthy mail that cannot be displayed on 
the display portion 2 at a time, he or she can display a continuation of the mail. 
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which is not displayed on the display portion 2, at a desired speed by tracing the 
second operation button 4 clockwise while scrolling the display screen 
downward in synchronism with a speed of the tracing operation. Therefore, 
the display screen can be scrolled longitudinally at a high speed by tracing the 
second operation button 4 at a high speed. As a result, the display screen is 
scrolled merely at a constant speed in the prior art, but the display screen can 
be scrolled at an operator's desired speed and also the operation image and the 
display contents can be linked together, and thus a convenience can be 
improved. 

Also, a function of changing the display such that a hand of an analog 
clock is moved together with the tracing operation when the second operation 
button 4 is traced in a situation that an Image of the analog clock is displayed on 
the display portion 2 may be allocated to the second operation button 4. In 
addition, a function of setting a time or setting an alarm may be allocated via the 
control portion 6, 

Also, when an image of a dial portion, which Is used In a dial safe and 
to a periphery of which numerals are assigned, Is displayed on the display 
portion 2, a function of a dial lock system may be accomplished. More 
particularly, a function of changing the display such that a dial is turned together 
with the tracing operation when the second operation button 4 is traced may be 
allocated to the second operation button 4. In addition, a function of releasing 
a key lock when a change of the displayed dial agrees with the previously 
registered dialing method (e.g., spun the dial three times rightward and four 
times leftward to get predetermined numerals) may be allocated via the control 
portion 6. 
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Also, a function of changing the display such that a dial is turned 
together with the tracing operation when the second operation button 4 is traced 
in a situation that an Image of a dial telephone is displayed on the display 
portion 2 may be allocated to the second operation button 4. In addition, a 
function of calling the number Indicated by the displayed dial may be allocated 
via the control portion 6. 
(Fourth Embodiment) 

FIG.6 is a plan view showing a schematic configuration of a mobile 
phone device according to the embodiment of the present invention. In the 
mobile phone device of the present embodiment, the display portion 2 for 
displaying Information, the first operation button 3. the second operation button 
4 and a decision button 5 as the operating unit described later, and a control 
portion 6 (not shown) as a controlling unit that changes the display contents on 
the display portion 2 based on the operation signal described later are provided 
to the main body 1 , 

The display portion 2 displays stored Information such as a menu 
indicating the service contents, a submenu consisting of plural menu items 
contained in each menu item, etc. and received Information based on the 
command from the control portion. 

The annular first operation button 3 as the direction operation button 
that can be operated In four directions on the upper/lower and right/left sides, 
the annular second operation button 4 provided on the Inner peripheral side of 
the first operation button 3 to sense the operation position and the operation 
direction of a "pushed tracing operation", described later, and output the 
operation signal, and the true-circular decision button 5 provided on the Inner 
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peripheral side of the second operation button 4 and used to define the selected 
menu item, and the like are provided to the operating unit wfthin a particular 
area in which the one-hand operation can be executed. That is, in the present 
embodiment, as the operating unit, the decision button 5, the second operation 
button 4, and the first operation button 3 are arranged concentrically and 
annulariy in this order from the inner side to the outer side within a particular 
area in which the one-hand operation can be executed. 

Fiaz is a sectional view to explain a configuration and a function of an 
input device in the present embodiment, and shows internal structures of the 
first operation button 3, the second operation button 4, and the decision button 
5 shown in FIG6. 

In the Input device of the present embodiment, respective direction 
switches 31, a decision switch 51. and pressure- sensitive operating devices 41 
are mounted on a substrate 10 in the main body 1 . Also, an integral rubber 
sheet 6 is deposited over respective direction switches 31 , the decision switch 
51 , and the pressure-sensitive operating devices 41, and respective operation 
keys 32, 42 and a decision l<ey 52 are fitted onto an upper surface of the rubber 
sheet 6. 

Also, projections 61 . 63 and pushing points 62 protruded to respective 
direction switches 31 , the decision switch 51 . and the pressure-sensitive 
operating devices 41 respectively are provided to a lower surfece of the rubber 
sheet 6, which opposes to respective direction switches 31 , the decision switch 
51 , and the pressure-sensitive operating devices 41 , and also buffer structures 
64 for serving a buffering function are provided. This buffer structure 64 is 
constnjcted by a wall surface that becomes depressed In a state that such 
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surface is inclined obliquely downward, and absorb an impact force acting to 
both sides of this wall surface while using this wall surface as the boundary. 

The first operation button 3 is composed of direction switches 31 , a 
column-like (or cylindrical) projection 61 provided to the lower surface of the 
rubber sheet 6, and a first operation key 32. The direction switches 31 are 
provided directly under predetermined positions of the first operation key 32, 
which correspond to four operating points on the upper/lower and right/left sides 
(only two locations are shown in FIG.7). 

Therefore, when the projection (this is called a "four-way projection") 61 
provided to four locations (only two locations are shown in FIG.7) on the 
upper/lower and right/left sides of the rubber sheet 6 is pushed down via the 
first operation key 32, the direction switch 31 provided just under such 
projection is turned ON. Then, a cursor displayed on the display portion 2 is 
moved longitudinally or laterally, or the information displayed on the display 
portion 2 Is moved in either of the longitudinal or lateral direction. 

The second operation button 4 is composed of an annular 
pressure-sensitive operating device 41 described later, a pushing point 62 
consisting of a projection that is provided annuiarly on the lower surface of the 
rubber sheet 6, and the second operation key 42. The annular 
pressure-sensitive operating device 41 is arranged just under the second 
operation key 42. 

The second operation key 42 is used to select a predictive conversion 
candidate described later, and the like. When the operator's finger (e.g.. a tip 
of the thumb, or the like) touches this key to conduct the tracing operation, the 
annular pushing point 62 provided to the rubber sheet 6 traces the annular 
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pressure-sensitive operating device 41 provided onto the substrate 10. This 
pressure-sensitive operating device 41, when traced, senses the operation 
position and the operation direction, and then outputs a sensed signal 
corresponding to them to the control portion. 

In this case, the "tracing operation" signifies the operation that shifts a 
pushing position while the button is kept In Its pushed-down state. In the 
present embodiment, it is supposed that either of the clockwise direction and 
the anticlockwise direction is sensed as the operation direction. 

Here, both the first operation button 3 and the second operation button 
4 are used to execute the same pushing operation, but an operating load of the 
direction switch 31 is set two times or more larger than an operating load of the 
pressure-sensitive operating device 41 . Therefore, since respective reactions 
of the finger received from the first operation button 3 and the second operation 
button 4 are different, the operator can easily discriminate which one of both 
buttons is pushed down, based on a pushing feeling, and thus the wrong 
operation can be prevented. 

The decision button 5 is composed of a decision switch 51, a 
column-like (or cylindrical) projection (this is called a "center projection" herein) 
63 provided onto the lower surface of the rubber sheet 6, and a decision key 52. 
The decision switch 51 is provided immediately under the decision key 52. 

Therefore, when the decision switch 51 provided just under the center 
projection 63 is tumed ON by pushing down this center projection 63 via the 
decision key 52. i.e., when the item selected from the menu items displayed on 
the display portion 2 (to which a cursor is pointed by operating the first 
operation button 3) is defined by pushing down this decision button, the 
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operation signal is output to the control portion. 

Also, In the present embodiment, a predetermined clearance is provided 
between the first operation key 32 and the second operation key 42 and 
between the second operation key 42 and the decision key 52 such that 
respective keys do not come into contact mutually. 

Accordingly, when the first operation key 32 is pushed down, such first 
operation key 32 does not come into contact with the second operation key 42 
because of the presence of the clearance, otherwise the second operation key 
42 is not pushed down to such an extent that the pressure-sensitive operating 
device 41 provided under the second operation key 42 is operated even when 
both keys touch mutually. 

Similarly, when the second operation key 42 is pushed down to execute 
the tracing operation of this second operation key 42, such second operation 
key 42 does not come into contact with the decision key 52 because of the 
presence of the clearance, otherwise the second operation key 42 is not pushed 
down to such an extent that the decision switch 51 provided under the decision 
key 52 is operated even when both keys touch mutually. 

Also, in the present embodiment, the first operation key 32, the second 
operation key 42, and the decision key 52 are bonded to the rubber sheet 6 and 
are coupled together. The foregoing buffer structure 64 is provided between 
the first operation key 32 and the second operation key 42 and between the 
second operation key 42 and the decision key 52 on the rubber sheet 6. 

Therefore, even when the first operation key 32 is operated to push 
down, a force transmitted to the neighboring second operation key 42 is 
reduced by the buffer structure 64. Thus, the pushing point 62 never operates 
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the pressure- sensitive operating device 41 . Similarly, even when the tracing 
operation is applied to the seoond operation key 42, the four-way projection 61 
never operates the direction switch 31 and also the center projection 63 never 
operates the decision switch 51. 

Also, in the present embodiment, a part of the foregoing buffer structure 
64 Is brought into touch with a non-operated portion of the pressure-sensitive 
operating device 41 . Accordingly, the first operation key 32, the second 
operation key 42, and the decision key 52 are held in their lifted (supported) 
state from respective switches. In other words, respective distances between 
the four-way projection 61 , the pushing points 62, and the center projection 63 
provided onto the rubber sheet 6 and the direction switches 31 , contact 
locations of the pressure-sensitive operating device 41 , and the center switch 
51 provided directly under respective members can be ensured, and the 
operating strokes of respective switches and operating devices can be ensured. 

In addition, in the present embodiment, surface shapes of the first 
operation key 32 and the second operation key 42 are set lower than 
neighboring keys on the inner side of the keys, but set higher than neighboring 
keys on the outer side of the keys. Since such configuration is employed, a 
pushed depth of the first operation key 32 can be suppressed to the lowest 
minimum even when the finger also touches the first operation key 32 at the 
same time the finger traces the second operation key 42, for example. Also, a 
pushed depth of the second operation key 42 can be suppressed to the lowest 
minimum even when the finger also touches the second operation key 42 at the 
same time the decision key 52 is pushed down. 

Also, in the present embodiment, unlike a surface of the direction 
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switches 31. a surface of the second operation key 42 is formed of the material 
whose coefficient of friction is small (not shown). Thus, the tracing operation of 
the second operation key 42 is made easily. 

Also, the control portion controls the display on the display portion 2 
based on the operation signals received from the direction switches 31 , the 
pressure-sensitive operating device 41, and the decision switch 51 . For 
example, the control portion changes the display on the display portion 2 when 
the operator operates the first operation button 3. the second operation button 4, 
or the decision button 5. Also, in addition to the above, the control portion has 
a function of generating conversion candidates corresponding to the input 
character (this is called a "predictive conversion candidate" herein) and 
displaying these candidates on the display portion 2. 

Next, examples of the character conversion when the electronic mail, or 
the like is formed by using the input device in the present embodiment will be 
explained hereunder 

(1) When normally the character conversion is performed, conversion 
candidates con-esponding to the input characters are displayed on the display 
portion 2 as shown in FIG.8. by pushing down the upper side or the lower side 
of the first operation button 3 after the characters are input in Fias. 

For example, when " i:^ {:: in hiragana" is input, i) "4^ B H in 
kanji and hiragana", ii) "Cl/uf^-feti in hiragana", iii) "3>zf (single byte)^^". iv) "n 
>—^j\ in katakana", v) "3>-f A(smgle byte)" ... etc. are displayed on the 
display portion 2. 

(2) Therefore, as shown in FIG.9(A), the first operation button 3 is 
operated to push down the upper side or the lower side. Therefore, a cursor is 
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moved in the direction corresponding to the pushed side and the operator can 
select the desired characters. 

(3) In addition, in the present embodiment since the control portion has 
the predictive converting function, characters of the predictive conversion 
candidates are displayed depending upon the input characters as shown in 
FIG.8, and the characters of the predictive conversion candidate can be 
selected by the second operation button 4 as shov^n in FIG.9(B). 

For example, as shown in FIG.8, i) "4^111", ii) iii) "-^il", iv) "d/u 

7i", v) Ay}C^ fS:" . etc. are displayed on the display portion 2 in the 
course of the inputting operation " Z Aj.,", 

(4) Therefore, a cursor is moved repeatedly in the longitudinally as 
shown in FIG.8(B), by executing the tracing operation of the second operation 
button 4 as shown in FIG.9(B). As a result, if the tracing operation is stopped 
at a point of time when the cursor reaches the desired characters, the operator 
can select the desired characters. 

In this manner, according to the present embodiment, after the 
characters are input, the converting method can be switched not to 
select/decide the converting method (i,e., the decision key 5 is not used at all) 
and not to operate another key provided to a location away from the operating 
area (i.e., only by operating the first operation button 3 and the second 
operation button 4 located within an area in which the operation can be carried 
out with the finger tip of the same hand). 

Here, in the present embodiment, the first operation button 3 is 
an-anged on the outer side of the second operation button 4. But the second 
operation button 4 may be arranged on the inner side of the first operation 
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button 3. Also, the pressure-sensitive operating devices 41 is provided to the 
second operation button 4. But the employed device is not limited to this 
system. Also, in the present embodiment, the peripheral buttons 3, 4 are 
composed of the first and second operation buttons, and are arranged double 
concentrically around the center button 5. But these buttons may be three 
operation buttons or more, and may be arranged triple concentrically around the 
center button 5. 

As above, the case where the present Invention is applied to the mobile 
phone device is explained. The present invention is not limited to the mobile 
phone device, and can be applied to PHS (Personal Handyphone System), PDA 
(Personal Digital Assistant: mobile information communication terminal), or 
various mobile electronic devices such as the mobile digital still camera, the 
digital video camera, or the like. 

The present invention is explained in detail with reference to particular 
embodiments, but it is apparent for those skilled in the art that various variations 
and modifications can be applied without departing from a spirit and a scope of 
the present invention. 

This application is based upon Japanese Patent Application 
No.2003-312873 filed on September 4. 2003 and Japanese Patent Application 
No.2003-324807 filed on September 17. 2003, the contents of which are 
incorporated herein by reference. 

<lndustrial Applicability> 

The electronic device of the present invention possesses the advantage 
that such device can be operated as imagined while checking the display 
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contents because the display contents on the displaying unit and the operation 
of the operating unit are linked together, and is useful for the electronic device, 
e.g., the mobile phone device. PHS, PDA, or the like, in which the contents 
displayed on the displaying unit are changed when the operating unit is 
operated. 

The input device of the present Invention possesses the advantage that 
such device can input the information in various modes not to impose a 
limitation on the display contents on the display device and also can execute the 
inputting operation with the thumb of one hand, or the like in a way that is linked 
with the display contents, and is useful for the application of the mobile phone 
device, PHS, PDA, or the mobile electronic device such as the mobile digital still 
camera, the digital video camera, or the like, and others. 
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